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ABSTRACT 

/ / In this document, differences in what students expect 

to earn and what the census data indicates i^ evei}tually being e&rned 
at each age i$ considered. The difference' between private "xeturns and 
social rates of return is defined and reported by occupational fieldv 
Finally, the primary empha:^is on why students and their families 
iBvest in graduate education is farther developed and tested/ The- 
microeconomic data is from a nationwide sample of 5,346 current 
students, about 50 percent of whom' are .currently juniors tnd seniors 
who plan to attend graduate school., ,The rates of return take .both the 
costs and returns of graduate education into account and permit 
comparisons by sex, .race, education^ level,, and' occupational 
objective. (Author/KE) . \ ' 
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Expected (Ex Ante) an4 Realized (Ex Post) 

Table 2 Private and Social Rates of Return by Fielfl 
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Figure 1 Why Families Invest in graduate Educati on 
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Table 5 Why Families Invest in Graduate Education 
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• ^ PRIVATE RETURNS TO CRADUAYE EDUCATION 

• • " i " 

Walter W. McMahon* • . ' 

' I. Introdu ction 

. * 

Private returns that students and their families expect to receive 

from gracuat'e education are an important influence on their decisions to 

invest their time and pther resources. Private returns influence the 
# » 

relative choices made by. Individuals between investment in education, and in 

consumer durables, health, and other forms of capital that yield returns 

later in the life cycle. Ihey are of interest as a key source of an 

eventual response of supplies ih postgraduate Job markets to changes In 
demands. \ * ^ 

* " \ 

V Since graduate education increases the monetary value of wo/k-tlme. 
1^ is reasonable that it should also increase the >^alue of consumption 

. time. This means tha^ there, are also private non-monetary' returns a^d 
since these also h^ve an influence on why famd.lies Invest In graduate 

'education, non-monetary retufns will be considered separately later in 

the paper* Differences in what students expect to earn and what the 

Cctnsus data indicates tM actually being earned at each age will be 

considered first, f<?r this also affects decisions. Then the difference 

between private returns and social, rates of return will be defined and 

reported by occupational field. Finally, the primary emphasis on why 

Qtudents and their families invest in graduate education w1]l1 be further 

» * * • 

developed and tested in the concluding part of che 'paper. 

The microeconomic data is from a nationwide sat&ple of 5,346 current 

^ ^ / . " 

students collected as part of my broader study on Wlw Families Invest in 
JItgher Ed ucation / About 50% qt these are currently Juniors and seniors 



*The author Is Professor of Economics at the University of Illinois, 
lA Urbana. This research is supported by the National Institute of Education, 

gpj^- ^ ■ D. H. E. W. The content however remains the. solfe responsibility of the author. 
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planning gr^i^iuate education. S[ have calculated the ex ante as well as the ex 
post private and social rates of return for the graduate degree program 
planntid -by each of these students by suppiementing che data tapes vlth 
the relevant data from the 1970 Census. TheseVates of rectum take both 
che cp&ts and returns^of graduate education into aqcount ancTpermit com- 
parisons by sex, rdce, educaj;;lonal level, and occupational objective* 

Current students do not appear to be anticipating the undergraduate ' 
enrollinent declines predicted for 1980 and their affects on academic versus 
non-^cademi<! job njarkets. It is 4ecisions they have already tentatively 
made, however, . that will affect supplies in postgraduate job markets in 
1979 and 1980. _ -^^^ 

II. Rates of Return 

Distinctions among rates of re,tum an4 the methods by whiclj they 
have beeh^calculated need to be briefly explained before the results are 
considered. ^ » 

Ex Ante versus Ex Post Rates of Return ^ - 

Ex ante ate distinguished from ex post rates of return, by the 
^act that ex ante rates depend upon what the student expects to earn, ' whereas 
ex ,post rates depend upon what comparable persons who have icade similar 

i * 

educational decisions are earning as given h e by current census data. 

Ex ante rates are relevant for analysis of the behavior and invest- 
ment' decisions made oy Individuals, whereas the ex post rates are th^ ones 
used to indicate whether a p*ast investment decision has been a good one 
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or a bad dne. Ex post rates are lessniseful for the analysis of the. behavior 

o: individuals, although they may of couirse influence expectatipjis. The 

L ' ^ 

private rates, u/hether ex ante or*^ex post^can be used by families to compare 
the relative profitability of different kinds of investments available to 
them, but it is the ex post rates that are nbrmally seen in the literature^ 
Private versiifi Social Rates of Return , 

Another^-im^ortant distinction is between tKe private and social rates 
of return. Private rates relate private costs of graduate education ^incurred 
by the individual to the 'j^cren^ntT in returns realized by thai ttidivi'dual, i 
Social rates of return' as^ technically defined currently take into account 
the full cost of graduate education to society^ :^ncluding those subsidized " 
by«axes, endowment funds, and scholarships. The returns Included in the formal 
definition of Social rates use Income before taxes , rather than the ^fter 
tax Income used in computing private rates. These taxes paid are not a private 
return but a cot^rlbution that the individual makes to society for the support 
of public goods and externalities^ and hence to society *s benefits. 

— Social rates are the ones relevant to educational planning* They 
can offer guidance to those educational administrators interested in ration- 
al resource allocation as. to\ which graduate curricula should be sybsidized 
and which contracted to obtain the greatest advantage^for the society. How- 
ever careful judgements are called for since social rates by reflecting only 
Individual income taxes pa±d do not necessarily adequately reflect non-mo: atary 
equity ^aspects -^r externalities unique to some professions. 
Method of Calculating Rates of Return 

To explaih briefly the method of calculating- these monetary rates ^6f • 
return first note that separate rates are computed for each individual *stu- 
dent. The rate of return is th^ rate which dl^^unts the stream of net^ 
returns added by the entire advanced degree program and equates its present 



value to the cost of the student's time and 



^ * 

• money resources invested. •> The net returns are discounted backward and 
the costs compounded forward to the date of graduap.on. The rates ,ar^ tear-* 
ginal rates to the entire postsecondary level, rather than applying to marginal 
years at the graduate level alone* So the rates tend^to be somewhat higher 

than those-et the*margln If students i^ere to^delay their career decisions 

% 

until finishing their B.A., but to follow^the norinal patterns among levels and f 

To obtain the stream of net returns attributable to advanced education, 
ex ante returns are based on what the student says he expects to earn at grad-"^ 
ua^tion and twenty-five years ^"^^ P°^^ returns on earnings received 

by a person of the same ra6e. sex, eduQational .attainment, and occupational 
objective as given by census data. ,The ex 'ante age-*'earnlngs profile was 
constructed"'^ froin the points given by the student by fitting Hanoch*8 ^ 
age-earnings curves. From these total earnings at each age^an amount equal 
to what could have been earned with only a higJiJBclwol education at each 
a« by a person of the same race and sex was subtracted. The net differ- * 



a« 

^^nc, 



nee was multiplied by an alpha coefficient of .66 which is the one 'tnost 
frequently used to retain that portion of the increment to earnings 

that is attrillftable only to higher education. 



The private costs of the investment needed to yield this returh a^t 
computed by adding the gpst of the student *s time as measureS by hi* fore- 
gone ^rnings , plus actukl tuition and fees ret of "lall gtan^a^, plus expend- 
itures on books. Social costs add state appropriations per student. 



1 • • 

Foregone earnings are computed by determirning what is earned by a 
person of the same race and sex with a high school "diploma for four years 
plus earnings of similar persons with a BA for the ntmiber of years planned 
in graduate school. The value* of the time not invested in learning is sub- 
tracted from this, and measured by part-time job earnings cumulated to grad- 
uation. This has the effect of treating about half of all teaching and 
research assistantship time as straight work rather than on-the-job training*. 
Differences in annual costs among graduate degree programs_ which would have 
a significant effect only on the social rates have not been taken into 
account but are currently being studied. 



endbwiaent fund and gaftt Income per studcnt^and Federal grants to obtain 
the cost to thevsoclcty. , Private costs are\ lowered 'by grants that average 
$482 receive^d by the financial aid applicants in the sample. These grants 
tend" to raise the private tates* of return slightly above what they* would 
otherwise be^ but do not affec\ the social rates of return. 
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III* Mmetar^Htetums to Graduate Education^ ^ • 

Private Rates of ReturnC ^ a 

The ex post 4i*ivate rates of return shown in Table 1 are 12% for 

the advanced degree programs planned by white juales. This rate which has 

been computed from the 1970 Census data is Jbetter than the 8-lOZ available 

to students and their families on alternative types of investments. There 

is no evidence tliat the rate of return as of 1970 was lower than in earlle.r 

2 

years, for this 12% is right between the 15% estimated by Schultz and the 
7Z estimated by tianoch as the rate of return to gr^uate work using 1960 
U.S. Census data. ^ ^ / 

It is interesting however, that current students consistently over- 
estimate the earnings to be received after completion of the graduate 
degree programs thej have chosen. »The ex ante rate for white males is 
16% |yhich indicates that they expkct to receive 4% more than what the 
1970 Census data indicates persons reteive of the same sex,* race, con- 
. templated educ^ional attainment, and occupational choiqe. * 

• — ^ • - ^ ^ 1 

^T.W. Schultz, "Human Capital, Policy Issues and .Research Oppdrtunitie'j 

G* Hanoch, ''An Economic Analysis of Earnings and Schooling", Journal 
of Human Resources > II (3). 



Table 1 

Private Ratfes of Return to G'raduate Degree Programs 
Ex Aate and Ex Post, By Race and Sex 



Students Planning 
Advanced Degrees 

(Currently Seniors) 

b 
n 


Ex Ante 
Private 
Monetary 


Ex Post 
Private 
• l^netary 


^ * 

Difference 
. Ex Ante 
Over 
Ex Posf^ 


Kale 


460 ' 


18% 


^13% 


5Z 


White 


379 


16 




4 


* Ilack 


54 


• 32 




17 


Mex^/Span, 


20 


;i8 ' 

« 


• I7A 


1 


Fenale ,\ 


522 






OA 


Wiice \ 


,3A9 


21 


15 


6 - 


Black 


122 


34 


16 


18 


Mex./Span. 


36 . 


28 


'23 . 


5 

/ 

' . i 



Cor 



ontrolllng for Ability Level ; High Ability Quartlleg Only 



Male 












White 


288 




17 


13' 


4 


' Black 


6 




51 


20 


31 

• 


Female 












White 


231 




20 


'jl4 


6 


Black 


, 8 




33 


h 


12 


7. 













a. ) The American College Testing Program Comprehensive Test Score m^^t 

have been 22 or above (top 2 quartlles)* It eliminates many blocks* 
The assumption in .the l<5wer section of the table is that, thlj^/ts 
more typical of the gracfuate educatl^on programs realized both by 
these students and in "the Census data. 

b. ) Selected from among the ^,346 in the total sample by choosing only 

1,) 1974-75 seniors, 2,) yho plan graduate study^ 3.) for which no 
items of ^information in column 1-3 are missing so that exactly the 
same students appear aorqss, each row. 
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It Is also significant that private rates of return , both^ex ante 
an<^ ex post, are higher for blacks and tor 'females: The ex post rates 
^re higher largely because th^ir opportunity costs are lover , which era- 
paasizes the importance* of the cost^of'the student's time i?s an important 
cost factor In calculating prospective returns. 

But the overestimation by blacks of the returns to he expected 1^^ 
^'cn core pronounced. It could be Interpreted as consisldnt with recent 
studies by F. Welch that have found that the rates of return for blacks'* 
schooled in the 1930 *s and 1960*6 do exceed thte^ rates of return for whites, 
and that there has beet^ a more recent ulpward drift. The blaqjc students 
in this sacple clearly expect that upward drift to continue.^ 

It is also Interesting that whites plat^nlng toward advanced degrees tend 

to expect their age-earnings profiles to be ^Irftter tUan the age earnings 

*, ' .1 « I 

profiles given by the 1970 Census data. It is well known that ntings peak 

at later ages for those with adva iced education ^ and less for ^^ose with ^ 

♦ - ' . » 

less ed;icatlon. White males plaf^nlng adyanced degrees tend to overestimate 
the contTlbutlon tl)eir progr^i^wlll make to their earnings at the age at 
which they graduate In' relation to the earnings of othars of that age who 
have been In the labor force. The Increment they^will receive 25 yeprs 
later is far less seriously overestimated. (The export Increments are 
$787 at graduation, and $4033 25 years later; the ex ante increment Is 
$3,095 at graduation). . ( 



*F. Welch, "Black-I^ite Differences In the Returns to Schooling," 
AER, Decetib^r 1971, 63|, No. 5^ pp. 893-907. 

5 ^ • 

Most bTacks in the sample are in the lower test s-core qu4i?tiles. 
The tests reflect prior schooling, and its adequacy (which may change) 
but in the meantime high expectations may leave some persons frustrated. 
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Social Rate of ^^etum 



The cfverall social? rate of returrr to the gracTuate education programs 
piLanned by ciirivnt student^ is 8% as sHown'in Table 2, Colunm 1.' This 



4 -A 



is below, the 14/^ ex post private rate- applying tec all sfudents planning 

graduate work fehown in' Coluiiai 2, and this is typical of the 3 to 6 per- 

centage point difference that is normally found since private returns 

6 

^. are increased by subsidies to students and to institutions • 

Differences in stfcial rate« of return by occupation are shox^nktin 

Column 1 but these must be examine^d with caution because all of the re- 

fixms are not dt&e only to edi*cation and because non-monetary e^Ctemalities 

« 

generated .by some occupatidns lare not included. For example, the socfal 
returns which include income taxes pAid are high for managers and pro- ^ 

1 '• • • ,- 

prietors» but managers are selected on--the-job so Census data wouldn't 
include all who have had/ graduate training, and self-employed proprietors 
earnings may include some non-labor incdme from inherited f^^ly businesses. 
Social returns to i!iedical and dental occx^ations of 18Z ire also high in 
relation to costs, but ^there* are ^ome extra Qosts that are not included, y&nd 
the rates of return are also kept ^igh by the restrictions on entry into 
thes^ professions In^osed by adiatsslon criteria and quotas. Th^ lower social ^ 
rates of return for musicians, clergy, and other fields in the bottom half 
of vthe table oc(^ur because only monetary returns* ar^ measured sxid would be - ^ 
increased if *non-moneta^ social benefits could be included. 
The Supply Response^ ^ ^ y 

There is some evidence of recent response^ to these kinds of differences 
in ex post and ex an^-<fl^vate rates of return by "students and 'their* families. 



See G. Psachafrdpoulos , Returns, to Edt^catlon ^ Elsevier, New York, 



1973, p.5 „ . \ 

* " . • 
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Table 2 



Social g r.d Private Rates of .Return bv Graduate Decree Objtic tlve 
* Ranked by Sii'e of Social Rate (Lxcluding Externalities) 



f 












Est Post' 


Ix Ante * 




Social 


Private.. 


Private* 


r 




Mope t; pry 


^J(?n^tar7 




Rate, 




I 

All Fields 




14 


22 


y^HA^er (Mfg.) 


21 


« 32 


#24 


Proprietor (Self £rp) 


20 


32 


22 


Doctor 


18 


27 


29 


Lawye^ 


11 




23 . 


Manager (Other Salaried) ^ 
Ar.t;i&t, ccnmercial 




32* 


11 


« 


24 


Other Professional 


10 


19 


26 


Other Technlca^J. • 
Engineer ' ^ . \ 


10 


ft 13 


15 * 


9 


17 


2o 


Accountant 


9 






Nat^ral Scientist^ 


8 


11 


11 


Govt, Official 


8 


,11 


52 


Chemist 


7 


* 9 


9 


Architect 


6 


, 10 


31 


Social Scientist 


6 


H 


13 


Social -WoiTker 


6* 


12 


22 ■ 


Teacher (El. , Sec.) 


5 


11 " 


2a 


College Fro£essor 


5 


•8 


12 


Pharmacist , , 


4 


11 




Author > Editor 


3 


5 


20 


Med. Technician 


3 




.18 


Musician ^ ^ 


0 




1 .'I 


i Clergyman * 




-16 , 





a.) Coicparisons across each row involve the same students since 
all cases were excluded^ if any one rate was missing. 

% ■ 

•b.) Differences acong occupations do not include oc^\|^ation'- 
specific externalities equity aspects X Differences in 
cost-per-graduate-year also are not reflected, although 
differences in graduate costs due to differences in tUe 
* numfeer of graduate years required or* included. 
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Following a slowdown in 1970^71 at the end of the recession and of the 
artificial stimulus provided, by the draft, first year full-time graduate 
enrollsaents increased in 1973-74 (over 1972-73) by 10.98% in Business 

7 ' ^ ' r. 

Manageitjent fields and by il,6%*in medicine, law and partially-graduatle , » 

«» 

allied health schools. Total full time undergraduate and graduate en- 

8 ^ ' ^ ' 

rollments increased by only 1.8% nationwide in 1973-74, so these 10-llX 

rates of increase are likely to be higher than the averr in response to 

the opportunities available in these fields. 

/ 

/ 

IITT^ Non-Monetaty Returns to Graduate Education 
It is aiso important to consider the non-monetary private returns stu- 
dentsi^xpect to receive from graduate education and the extent to which their 
decisions to. invest are influenced by..these. *^ 

IJon-monetary returns are those returns from human capital generated' j 
later iu'the life cycle during leisure time hours. They-have a cl^ar 
theoretical basis in economics in the analysis of the value of consumption 

time. The idea is that later in life the student uses his consuiq>tion-time 

' 9 
hours togetiiertvl .i markef goods to produce all final satisfactions. Ad- 
vanced education increases the efficiency of this non-market time, and 
hence its value., just as it increases the productivity and hence the value 
of the time the student will contribute to the job market. 



^Computed fron^ Graduate Study in Management , 1973-74* (and 1972-7S edition), 
Graduate Business Admissions Council, E.T.S. 1973, pp. 29-35. 

From Garland G. Parker, "College and University Enrollments in An^rica, 
1973-74", Intellect , 102 .(February 1974>, p. 324. 

'see Gary S. Becker, "A^lveory of thej Allocation of Time", Economic ; 
Journal, September 1965. j " ' . 

^^See Robert T. Michael, Tfie f.ffect oj Education on the Efficlenty of 
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ConsHtnption , NBCR Occasional Paper No. 116, Colutnbia Ufalversltj^ Press, 
New York, 1972 



1^ 



r 

/ 



* The ndtt'^janetary private returns shown on the right in Table 3 
index ways that students expect their advanced education to increase 
the value of their^'consuWiption--time later in lif^e. These indices tl\en 
are " r-tet into value terms by use of oiyportunity cost concepts that 
res. V the non-inoneta7 y private rates of return shown in the first/^ 
column of Tables^ 3 and 4. ^ 

Specifically, th^ students surveyed were first asked to report on 

i 

the importance ^ to them of each of 15 different kinds of potential bene- ' 

/ 11 
fits to tn^r non-market time. fhe list was not meant to be exhaustive; 

niany additional non-monetary prival^ benefits are discussed in the litera-: 

ture, but almost all of the&e 'can be included within one of the 15 

types of ^returns these students were asked to t*hink about. The tesult 

is an ordinal index of expected non-monetary benefits specific to each 

student. This much is confined^ to ordinal utility and involves no inter-* 

personal comparisons (and hence is a part of pure economics) , but it is" 

hopeless for summarizing t&e, results. So a factor analysis was pexfformed 

for grouping the non-monetary belief its vsing th^ factor weights into the 

three component factor indices shown in -Table 3, and to group these in 

turn into a single non-mdnetary return index for each student. The factor 

weights aire like market prices^ in that th^ey depend on the preference expressed 



For items as they appear in/thfe original questionnaire, see Walter W. 
McMahon, Investment in Higner Education , D.C. Heath, Lexington, Mass., 
^974 , Appenciix D, questions 5A-E and 6A-J . 

See Western interstate Cominission fdr Higher Education, The Outputs 
of ^Higher Educa tion; Their I d entification Measurement, and Evaluation 
^ (Boulder, Colorado, 1970) tor a list (pp. 5-6) that includes private 
non-monetary benefits. For papers on Impacts see L.C. Solomon and 
P.J. Taubman, Does CoJLle^^e Matter? (New York, Academic Press, 1973). 



Table 3 ^ 



Nou-Monovar^ and Total RetBm s Expected 
iron Graduate Euucation 



Indices 



^rlvale i Men , 



By Degree Object.ive 



Associate 
Graduate 



J 



Graduate Objectives 
Female 

White 

Black 

Other 

Male ^ 
White 
Black 
Other 



22% 
lA 



10% 
9 

16 
11 



8 

13 
7 



V 

39 

31 



31% 

28 

36 



23 
37 
•21 



—v 

..ni 



Index 




3.62- 
3:50 



3.23 
3.39 

3.05 
3.00 

3.52 
3.64 
3.26 
3.30 



N on-Monetary Return 
Coir.ponent Inddce? 



.91 
.86 
.80 



.80 ' 

.78 

.78 

.79 

.73 

.83 
.84 
.83 
.78 



• 2.13 * 
2.07 . 
1.98 



1.98 

r 

1.91 
2.05 
,1.75 
1.75 

2.07 
2.17 
1.86 
1.92 
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by others for each type of non-monetary return (l.e market demand), 
but are unlike irarket prices in that they are Independent of the pro- 
' duction costs (I.e. the supply slde).^^ 

The results vrere somewhat surprising in that the most Important 
non-ncnetary return expected by those planning advanced degrees is the 
desire "to serve the ne^t generation by more competently rearing future 
children." This type^of return is equally important for males and females^ 
The second most iisportant factor for these 1974-75 seniors is "consumption- 
% time satisfactions," although for 1974-75 juniors (not shown here) this was 

the tripst important non-mclnetary returi\. "Consumption-time satisfaction" 

includes in order of^ importance first "a continuing interest in reading - 
and new ideas," second, "becoming more broadmindeJ, concerned about others, 
and tolerant," third "providing volunteer civic and Intellectual leadership," 
fourth "meeting; and conversing with interesting people^" fifth "expected ^ 
service to society," and sixth "to enjoy ^greater personal satisf action." 
Externalities overlap with private returns to some extent, as is illustrated 
by the private returns students may expect from "volunteer civic - 
l^derslfilp'' and "expected service to- society." But in my opinion these 

9 

kinds of motivations often y"?eld external benefits to society ^ar in 

* 

excess of the pr^lvate returns. 

The least important of the three broader nbn-moheyary factors 
produced by the factor analycia was expected returns related/ to "finding 

~f : — ■ ■ . - i , 

13 ^ I 

To "^dd the "utility" each student expects from all th^t^'nbn-monetary 

teturnsj the factor weightL* of each of the fifteen types Bf re^'Jrn 
(i.e. the shadow prices) were multiplied by the intensity of preference 
for each type (i»e^"very inportant," to "not important'*) that he reports 
for each. 'The result is a price times quan^tity type index of the non- 
market benefits he expects fo receive. / 

0 
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a husband (or wife) with college-developed values/' It is interesting 

i 

that this is just as important for"nalt?s as iLt is for femaLes. 

Tables 3 and 4 both reveaJ that the non-monetary private 
returns are,vie.;ed by students planning graduate degrees to be about 
one-halt as important ^as expecjted' monetary returns^ Non-monetary ^ 
returns are relatively* more important for those not planning to go beyond 
the bachelors degree. Students tend to overestimate returns in relation * 
to- the census data as indicated earlier. 

^ # 
An even more* Interesting perspective is given in Table 4, which puts 

the overall non-moneJbary private rate of return at 7%; th^s is given when 

the factor weights are multiplied by the 14% private monetary rate of return 

computed from the 1970, census data* This .method of valuing consumption 

tisie values it in terms of its opportunity cost^ with the value -of each 

hour of leisure time equal to the value of the marginal hour of work time. 

The highest non-monetary private returns are expected by those 

planning to become self-employed proprietors (19%), managers (14%), 

doctors^(13%) , and lawyers (12%), The procedure used may overestimate 

the value of Jeisure time and expected civic service in ^e high 'earnings ^ 

professions, especially in fields where there are admissipn restrictions - 

t 

and money capital barriers to entry. To get away from this, the middle 
Qplumn shows that expectations of high non-monetary returns motivate 
especially potential musicians, authors, managers, and self-employed , 
proprietors. 
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'Tpble 4 



Estimate s of Non-Moneta'ry Frlvate Returns and 
Total Returns to Plans for Graduate lEducatlon , 



X 



Fields, Ranked by 
the Non-IIonetary 
Private Rate 



Private Returns 



i^on-Il onet arv 
K^t^^ of 



Graduate , All Jield s 



Proprietor, (Self Emp.) 
Manager (Mfg.) 
Doctor 
• Lawyer \^ 
Engineer 
Accountant 

Mffliager (Wer Sal.) 
Other Professional* 
Natural Scientist 
Other Technical * * 
^Architect 
Artist (Commercial) 
Chemist 

Sbidiftl Scientist 
Teacher (El., Sec.) 
Govt. Official 
Pharmacist 
Social Worker 
Author, Editor 
Med. Technician 
College Professor 
Musician 
Clerpymari 



2 

19 

14 

13 

U 

10 
9 
9 
9 
6 
6 
5 
5 
5 
5 
5 
4 
4 
4 
3 
3 
3 

^ 



Total 
Monetary rnd 
Non-M mtQ itarv 
.Sate orxeturr. 



r.cjtitlve Imp- 
ortance ct_ I'nr. 




Non- M(?netary 
Private 
(Rat^ on 



21 
51 
46 
40 
36 
27 
26 
24 
28 
17 
19 
15 
18 
14 
16 
16 
15 
' 15 
16 
8 
9 

11 
2 



50 
59 
43 
48 
50 
59 

/ 

52' 
60 
47 
54 
46 
50 

^ 38 
55 
45 
45 
36 
36 
33 
60 
50 
37 

100 
31 



Social Returns 



fota l. Mcn ctarj 



(Social) Plus 
Non -Monetary 
(Pvt.) 



4 
12 
9 
8 
9 
5 
5 
7 
5 
4 
5 
3 



4 
4 
3 
2 
3 
2 
2 
2 
2 

2, 

0 



12 
31 
25 
27 
25 
15 
14 
18 
15 
12 
15 
9 
14 
10 
9 
8 
12 

3 
9 

5 
4 
7 
0 



a.) Those externalities (and equity aspects), specific to each occupation that are nop- 
monetary in nature are not/included in Column 3 above, If non-monetary cxtetnal 
benefits. are defined to be those over and above pre-tax income. 
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The private monetary returns of 12% expected by those who plan 
to become college professors is above the 8% calculated frrm the 1970 
census data. This Is interesting in view of the concerns expressed during 
this conference about potential gluts in the academic labor markets of 
the 1980' s. This overestiiaation of starting salaries does not extend to 
expected non-inWetary private returns, however, which are lower (at 3%) 
than the non-mor^etary private returns expected by those 'planning to entWr 
most other professions. Subsidies to graduate education raise total non- 
monetary and Tnon^tary private rates of recurn to 11%, above \the 7% social 

m 

rate however. 

0 

External berte^its are, of course, very important as are equity con- 

. \ • 

siderations. Neither externalities or equity are the subject; of ttils 
paper, but will be considered In the two papers that follow* Lest we 
not get too pesfiimisti^, however, note that the overall social rate of 
return of 12% covering the total degree program is rather favorable when 
compared to alterriative uses of^ociety*s resources. And it could only 
b§ higher .than 12% if it w^re possible to add on appropriate allowances 
for the full scope of external benefits. 

V. Why Families Invest in Graduate Education 
Turning, to why families invest in graduate education, the private 
returns that they expect, both monetary^ and non--monetary, turn out to be 
very important. ' ^ 

I have tested this using a two equation mo^l that seek^ to capture 
the, essencjB of the decision about how much out-of'^pocket expenditure and 
time to invest in advanced education. The model is applied separately 
to the student's Investment, the t>arent's contribution, and to the total . 
investment planned by the family because graduate education is decided 

■ • 19 • 



upon at least tentatively by so ©any at such an early stage, and the 
result of this separatdon proves to be very revealing. 

The nodel consists of the investment dejciand function (or marginal 
efficiency of inyostfccnt schedul^ illustrated iti Figui;e 1. The total 
investial^nt including that in the undergraduate and graduate y^ars is 
iLeasured along the horizontal axis. The total rate of return, ex ante 
private sionetary pl-s the ex ante private non-cqnetary rate, is measured 
on the vertical axis. The supply equation is a supply of total resources^ 
cox^sisting of a supply of fun^fe'^plus the supply of time allocated to the 
production of ^educational capital. 

Shifts in demands *and supplies in Figure 1 will be used to discuss 
the cost significant influences on famili^^ pifelitninary decisions to invest 
in' graduate education. The full results are ptesented in greater detail 
in Table 5 for those familiar with regression analysis. The estimates there 
are by three stage least squares simultaneous equation methods applied 
first to total family investment, then to the student 's investment, and 
finally to the parents cgntribution. The result&;are relevant to a large 
nationwide sample of 1974-75 seniors at public. institutions. All effects 
turn out to have the expected sign, and all discussed -can also be seen to . 
be highly significant. . 

In Figure 1, first, new growth of non-academic jobs trained per- 

sons in health, buslneas, or research activities would, of course, increase 
private returns shifting the demand function outward and increase family * 
investment in these fields. The doimward slope of the demand function 
under any g^ven Job market conditions curtails private Investment in 

ticn when the expected returns In relatioi/ to costs get too 

/ • 
^ low. The< latter effect Is highly significant in individual student and 

family behavior as can be seen in the significant negative coefficients^ . 

for the grivate rate of return, r, in the student and family demand func- 

.tlons in Table 5* . . 



-18-. 

^^econd^ dcniand and herxe the student's plan to go on later are both 
larger, when ACT lest scores, A, obtained by entering freshmen are higher. ^ ^ 
In fact /it is almost exclusively those who are In the top two ability 
quartilcs in the sacfple of 2,766 1974-5 seniors who are planning to go on/ 

Third, the high private rStes of return expected by ^blacks and females * 
in relation to the earnings given by the 1970 census data does Increase 
their Investcient denand, and increases the amount of higher education they 
plan beyond what it would otherwise be. K^ls clan he seen in Table 5 In 
the effects from race ^R^ and sex ,X Studetft uncertainty^ A ^ about 
future earnings nay aI.so be seen to cuirtall further plans to go on with 
graduate education.^* 

But It is Important, and a littire surprising, that some of the most/ 
powerful Influences on the decision to Invest in graduate education come 
from the effect of the availability of funds and from parental support in 

i 

thl& earlier undergraduate ^ years. Family disposable Income (YX is a highly 

**8lgnlflcant^ jietermlhant of the actual parental contribution in equation (6) 

and hence an important determinant of the total plan, to go on for a graduate 

degree • It shifts the supply of funds in Figure 1 to the right. 

One of the most interesting results to*be observed in Table 5 is* the 
« 

highly significant Influence of student loans, especially in view of the 
current Federal plan for a vast expansion oTQ^ranteed student loans (SALLY 
MAE). Loans significantly reduce the parental contribution (and visa versk) 
shifting the burden to^the student and increasing the amount he invests^ 
(see equations (6) and (4)' in Table 5) . The Important .prfrt however is the ^ 
net effect of the availability of l6ans on the sum of planned parental 
and student Investment. The net effect of loans^ L ^ is strongly positive. 
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Marginal Rate of Return 
(TotaL) or Cost 
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Supply of Funds^and of Time 




Demand, 
\ ' Marginal Efficiency of 
^' 'Investment 



Ip» Family Inve^^ment 
(measured In/ dollars) 



^ICf.OOO I^* • - $?9,000 

FIGURE 1 Why Families Invest in Graduate Education 
Definitions of Variables in Figure ' 1 and Table 5^ 
^idogenous Variables : ' 

* Total Investment by the Family in the entire degree program in dollar^ 
Parental (1^) plus student (I^) resources Invested , * 

t « I^ivate Returns expected from further higher education, non-monetary. / 

plus monetary (ex ante r 4- r ) , ' ♦ * ^ 

— — ^ m * nm « 1 , 

Shifts in Demand; the "EMte" Approach : 

Jobs ■« Imprgved job-market ^ outlook , 
A. » Ability , measured by ACT Test score ^ 
^ - Uncertainty of student about earnings 
R « Race , Wil^e » 1, Black -0 

X » Sex , Male « 1, Female « 0 * ^ 

S ^ Psychological Stock of Tastes far Higher education in the family 
^ measured by father's plus mother's education 

Shifts in Siu yp ly of Resources ; the ^ "Egalitarian " A pproach 
^ " Family 'Disposable Income as reported by parents 
L « Loans obtained by students 

W « Work-time\ l.e,, student's part-tifpe earnings 

S ' Scholarships (When aiding acKievers from high income families) 
N » Number of sibllnps 
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as may be seen in equation (2); shifting the supply of ^nds schedule to 
the right in Figure 1, and encouraging plans by 1974-75 Seniors for 
graduate education. This net stimulus may underestimate the deterrent 
effect on investment later of accumulated debt, but on the other hand the 

« . / • 

tendency of loans to reduce the parents contribution and hence total invest- 
ment would be less important . in the graduate years where parents contribu- 

tions in the past have been relatively small. • , . 

Student part-time, work, W, although -provldifig part time earnings, . 

essentially reduces the amount of study time invested by the student in 
producing educational capital. The -effect of part-time earnings therefore 
is not what might be commonly assumed, for part-time work, and^ a pobtsion 
of the*time spent .as a graduate assistant, reduces the amount of study 
time shifting the supply of total resources schedule in Figxfre 1 to the 
left. This effect of W on family investment is highly significant as can 

he seen in Table 5. ' • . . v- 

Finaily the parents' education, , clearly influences the parental 
contribution J but it fias no perceptible effect on the amount the student 
himself plans to invest. The number cf siblings, N, restricts. the parental 
contribution and shifts the total supply of family resources in Figure 1 to 

=^ 

the left, but it also does not hava °a significant e'ffect; on the student'* 

own investment. • j - 

In the future, the costs of gra/duafee education can be expected to 
rlfe^. But the growth l!i real famll/ income, the fact that increasing numbers 
"of "parents hd^Teen to conegeT^"'^ siblings because of Ibwer^ birth, 

rates, will all work in the same direction as new student loan funds as sources 
of increased private support enabling at least most students from the higher 
income groups to plan toward graduate study. ' , = 



VI. Conclusion . ' ^ ^ 

By way of^sumraary and conclusions, .students- and families do Invest 

In graduate educatfon in part because of expected non-monetary le turns, 

including their "desire to serve \soclety." But the evidence Is that 

expected' monetary returns are more Important, and this edge of expected 

addditions to earnings over expected non-monetary returns Is slightly 

larger for those who plan graduate work than for those who da not. 

Students however overestimate the private returns they are likely 
♦ * ♦ 

to receive^ a 'result that was somewhat surprising. It suggests that pro- 

I' .-^ ... . ^ ^ 

vising students with more accurate information, especially about the 
predicted declines in the demands for college teachers in the 198t)'s, ' 
may reduce the number entering academic markets in the 1980' s.' More informa- 
tion should* also be provided however about **he high return occupations, 
and the admissions qriteria and money capital barriers to entry lowered 
in fields such as 'medicine, law, management^ and certain proprietorships ^ 
which will tend to raise the average return* It is- Interesting that more 
investment in graduate education for blacks and f eipales caxl justl- * 

fled on purely efficiency grounds. 

But even if , students did not overestimate returns, an overall private 
rate of return of 14!^ to the total advanced degree progrgA is a substantial 
continuing Inducement to student\s and families to make declsloAs early to 
Invest in graduate education. The problems these results pose^for equity 
among Income groups is also very sji?^t:Te, for the strong positive effects ^ 
of family Income, test scores, and studetit loans combj^ne to give graduate 
education a new source of additional financing, but also a strongly- elitist 

effect. More attent;.loi^eed^ to be .g;lven this, yhole^roblem of intergener 
ational equity. •* 



Finally, social rates oE r;eturn in the vacinity 12% for advanced 
education are sti'^ quite ^^respectible. And there is always the.possibi- 

» 

lity resumed federal support for research ^lid the»growth of demands 
for people in new fields that new Wnov/ledge creates. 




